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NexSat Ushering in the VIIRS Era



 Preparing for VIIRS

 Launch: Oct. 25

 Display products several weeks later

 NexSat: Ideal VIIRS web resource 

 Illustrate first results 

 Train and motivate users

NexSat: Next generation weather satellite demonstration program
www.nrlmry.navy.mil/NEXSAT.html

Public-access website providing state of the art weather satellite products globally

Introduction



NexSat Website Interface
Current version

http://www.nrlmry.navy.mil/NEXSAT.html



NexSat Website Interface
“Day 1” of VIIRS

VIIRS

resource
Check out the latest 

in satellite technology



NexSat Product Examples
Will be applied to VIIRS

VisibleInfraredTrue colorCirrusLow clouds (night)Cloud layers/snow

pink=high clouds, yellow/orange=mid/low clouds, 

white=snow, land=green, water=blue

Visible (night)



VIIRS vs

• AVHRR

• MODIS

• OLS

o Night visible

• Description

• Links to training

• Product training via 

NexSat

• 22 channel views

• User input

• Web stats

• Outreach

NexSat VIIRS resource

1st Results of NPP-VIIRS



Microwave Imagers:    DMSP               SSM/I (2), SSMIS (3)

NASA               TMI, AMSR-E

NRL                  WindSat

Micro Sounders:          NOAA/MetOp AMSU-B (3), MHS (2)

Microwave Radar:        NASA               TRMM PR, CloudSat, 

EUMETSAT      ASCAT, ERS-2

Polar Orbiting Satellites (30)

Imagers (Vis/IR):  NOAA     - AVHRR (5)

METOP  - AVHRR (1)

DMSP     - OLS (5)

NASA      - MODIS (2) 

Data latency:    GEO < 1 hour  

LEO  0.5 - 3 hours

Data volume:    250-300 GB/day

VIIRS ingest:    2.25 TB/day, 7 day storage

NexSat Strengths
Satellite Constellation

GEO Orbiting Satellites (7)

Collaborations: FNMOC, AFWA, NASA, NOAA, NAVO, CIRA



Cloud Products

Cloud layers (snow, low-middle, high)

CloudSat (cloud profile)

Cirrus cloud detection

Contrail detection

Low cloud detection (night)

Convective cloud top height

Cloud properties

–effective radius

–optical depth

–cloud top temperature

–cloud top height

–cloud type

Environmental Products

Aerosol amounts (optical depth)

Biomass (vegetation type)

Dust detection

Fire detection (hot spots)

Lightning detection

Snow cover (surface)

Standard Products

Visible (daytime)

Visible (night time)

Infrared

Water Vapor

True Color

Pseudo/GEO True Color 

Rain Rates

Rain Totals

– 3, 6, 12, 24 hours

– 2, 3, 4, 5, 6, 7, 10, 12, 14 days

*Winds

– speed and direction

– low level

– middle level

– upper level

*NWP model overlays

Sea Level Pressure

500 mb Heights

sfc, 700  500  300 mb Winds

1000-500 mb Thickness

Surface Temperature

Jet Stream

* NOGAPS and COAMPS® 

Catalog of NexSat Products



Cloud Products

Cloud layers (snow, low-middle, high)

CloudSat (cloud profile)

Cirrus cloud detection

Contrail detection

Low cloud detection (night)

Convective cloud top height

Cloud properties

–effective radius

–optical depth

–cloud top temperature

–cloud top height

–cloud type

Environmental Products

Aerosol amounts (optical depth)

Biomass (vegetation type)

Dust detection

Fire detection (hot spots)

Lightning detection

Snow cover (surface)

Standard Products

Visible (daytime)

Visible (night time)

Infrared

Water Vapor

True Color

Pseudo/GEO True Color 

Rain Rates

Rain Totals

– 3, 6, 12, 24 hours

– 2, 3, 4, 5, 6, 7, 10, 12, 14 days

*Winds

– speed and direction

– low level

– middle level

– upper level

*NWP model overlays

Sea Level Pressure

500 mb Heights

sfc, 700  500  300 mb Winds

1000-500 mb Thickness

Surface Temperature

Jet Stream

* NOGAPS and COAMPS® 

VIIRS products in orange

Catalog of NexSat Products



North America

South America Africa Indonesia

West Pacific

Australia

Europe

Data Fusion 
Applying ancillary products
Primary domains using global GEO data

CloudSatNOGAPS 500 mb Winds



Google Earth Views 

VIIRS true color simulation using MODIS 



 Unprecendented Day/Night Band

 Improved resolution near edge of scan

 Wider swath

 Higher resolution Imager channels vs MODIS

VIIRS Capabilities/Improvements
Shown on NexSat



Sensor Channel Suite
VIIRS & MODIS

night visible



Simulated VIIRS

NASA Space shuttle photo

Cairo
Cairo

VIIRS DNB
Viewing Cairo at night

https://www.nrlmry.navy.mil/focus-bin/focus.cgi?BASIN=Middle_East&SUB_BASIN=focus_regions&REGION=MidEast&SECTOR=East_Med&DISPLAY=Single&AGE=Prev&CURRENT=20101127.2000.F-18.ols.vis.MidEast_East_Med.COMP_201011271713_NGT.jpg&INTERVAL=Most_Recent&PRODUCT=night_vis&SUB_PRODUCT=ols_composite&SIZE=Thumb&PATH=Middle_East/focus_regions/MidEast/East_Med/night_vis/ols_composite&ARROW=prev&SHOW=Image


Nighttime: IR Only  Daytime: MODIS VIS + IR

3 March 2004, 1110 GMT

Nighttime: OLS VIS + IR

3 March 2004, 2017 GMT

 Moonlight reflectance highlights dust plumes at night.  

Recent NexSat Efforts
Demonstrating VIIRS DNB dust detection at night



Previewing VIIRS DNB
Volcanic “glow” source at night

Volcano

Nabro



Recent NexSat Efforts
Snow Cover at Night

New

Moon

City Lights

Snow

Cover

Low

Clouds

High Clouds

• Nighttime Visible Band Only (DMSP/OLS)

• Add Stable Nighttime Lights Mask (OLS)

• Add High/Low Cloud Detection (GOES)

 Combine LEO and time-matched GEO obs to provide 

augmented channel suite for improved discrimination.

Ambient Moonlight



CO

NE

KS

NM

WY

UT

SD

OK

MT

Recent NexSat Efforts
Snow/cloud detection at night



Full

1st Quarter (Half Full)

Assess and Improve our ability to

detect and quantify clouds at very

low lunar illumination.

Lunar Model 
Key to a quantitative approach



Improvements with VIIRS
Spatial resolution and sampling

& MODIS

maintains shape and  resolution



VIIRS VISIBLE SIMULATIOM

Imager Band (Visible)

Nadir Nadir

AVHRR VISIBLE 

SIMULATION

Edge Edge

Improvements with VIIRS
Edge of scan sensing



oil refineries

Previewing VIIRS 
Improved fire detection



Increased Swath Coverage
MODIS 2300 km vs VIIRS 3000 km



Increased Swath Coverage
MODIS 2300 km vs VIIRS 3000 km

no more gaps between adjacent granules

MSG 

simulation

http://www.nrlmry.navy.mil/nexsat-bin/nexsat.cgi?BASIN=CONUS&SUB_BASIN=focus_regions&REGION=AFRICA&SECTOR=Overview&DISPLAY=Single&AGE=Prev&SIZE=Thumb&PRODUCT=vis_ir_background&SUB_PRODUCT=meteo8_lowcloud&PATH=CONUS/focus_regions/AFRICA/Overview/vis_ir_background/meteo8_lowcloud&DIR=/nexsat_data/PUBLIC/CONUS/focus_regions/AFRICA/Overview/vis_ir_background/meteo8_lowcloud&NUM=30&CURRENT=20110623.1300.msg_2.visir.bckgr.AFRICA_Overview.DAY.jpg&SELECTED_IMAGES=20110623.1300.msg_2.visir.bckgr.AFRICA_Overview.DAY.jpg


MODIS true color MODIS true color

fine res.

Multi-spectral Improvements
Greater detail



Improvements in IR Sensing
Low clouds/Fog

courtesy: Bachmeier/CIMSS

GOES 4 km IR MODIS 1 km IR

WI

IA

VIIRS 0.37 km 

Imager channels



true color

April 19, 2010

volcanic ash

Volcano Monitoring
Eyjafjallajökull



Volcano Monitoring
Hotspots during the day

Volcano

Nabro



Saharan Dust



NexSat on-line product training

Online tutorials are designed to orient new users with NexSat products 

using simple and straight-forward illustrative examples, all the while tying 

into the general theme of future JPSS/VIIRS capabilities.
NRL – COMET collaborationNRL – COMET collaboration



NexSat hosting VIIRS

www.nrlmry.navy.mil/NEXSAT.html

• Demonstrate first products from VIIRS after launch

- educate scientists and public

• Provide comparisons between VIIRS vs heritage sensors

• Provide training and web links for further information

Summary

http://www.nrlmry.navy.mil/NEXSAT.html


Extra Slides



AVHRR visible VIIRS simulation (OLS)

Improvements with VIIRS 
edge of scan sensing



MSG 3 km 

(hourly)

MODIS 1 km

~4 times daily 

Recent NexSat Efforts
Day and night dust monitoring

20100318 - 13:30 GMT

Northern Africa

EUMETSAT-MSG and NRL-MODIS RGB dust algorithms

VIIRS 0.74 km 

~2 times daily 

better detail

spatially

radiometrically

result: better for 

quantifying products 

across image



aerosol optical depth

low 

resolution

high 

resolution

Previewing VIIRS
Improved product quantification


